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(57) [Abstract] 

[Object] An object of the present invention is to improve 
the quality of an image that can be formed with the same data 
amount . 

[Means for Solving the Problems] A hexadecimal dither unit 
104 converts input color data into four bit color data by 
applying a hexadecimal dithering process to the input color 
data, and 3 bit/2 bit/1 bit data production units 105, 106 
and 107 reduce the information amount of the 4 bit color data 
to 3 bit/2 bit/1 bit data, A pixel position dependent 
selector 108 selects color data of a given pixel at the 
corresponding pixel position from the 3 bit/2 bit/1 bit data, 
in accordance with the small/medium/large magnitude of the 
value of a dither matrix. of the hexadecimal dither unit 104, 
and stores the selected color data in an image memory 109. A 
4 bit data production unit 110 converts the color data read 
out from the image memory 109 into 4 bit color data, and a 
pulse width modulator 111 outputs a signal having a pulse 
width in response to the value of 4 bit color data, and a 
printer engine 112 prints out data in an area corresponding 
to the pulse width. 

[Effects] The number of gradations can be increased only for 
a low density area in which the quality of the image 
significantly deteriorates due to the reduction in the number 
of bits, thereby making it possible to improve the quality of 
the image. 
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[2] [Scope of Claim for Patent] 

[Claim 1] An image forming apparatus for forming an image 
representing gradations by changing the magnitude of the 
coloring amount in each area corresponding to each pixel, 
based on image data including pixel data representing the 
gradations of each pixel, comprising: 

converting means for converting said image data into an 
image forming signal constituting a signal for determining 
the magnitude of the coloring amount in each area 
corresponding to each pixel, so that the width of the step of 
change of the magnitude of the coloring amount in a low 
density area of said image to be formed is smaller than the 
width of the step of change of the magnitude of the coloring 
amount in a high density area; and 

forming means for coloring said image, based on said 
image forming signal. 

[Claim 2] An image forming apparatus for forming an image 
having gradations by carrying out a multilevel dithering 
process for image data including "pixel data representing the 
gradations of each pixel, comprising: 

variable multilevel dithering processing means for 
performing different multilevel dithering process for the 
respective pixel data, so that the data amount after said 
multilevel dither process of said image data for coloring 
said image in an area for expressing low density gradations 
is larger than the data amount after the multilevel dithering 
process of said image data for coloring said image in an area 
for expressing high density gradations; 

a memory for accumulating said pixel data subjected to 
said multilevel dithering process; and 

forming means for coloring said image in a coloring 
range in a given area corresponding to said image data and 
determined by said pixel data that is read out from said 
memory and that is subjected to said multilevel dithering 
process * 
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[Detailed Description of the Invention] 



[0009] 

[Means for Solving the Problems] In order to achieve the 
above-mentioned object, according to the present invention, 
there is provided an image forming apparatus for forming an 
image representing gradations by changing the magnitude of 
the coloring amount in each area corresponding to each pixel, 
for example, based on image data including pixel data 
representing gradations of each pixel, which comprises 
conversion means for converting the image data into an image 
forming signal constituting a signal for determining the 
magnitude of the coloring amount in each area corresponding 
to each pixel, so that the width of the step of change of the 
magnitude of the coloring amount in a low density area of the 
image to be formed is smaller than the width of the step of 
change of the magnitude of the coloring amount in a high 
density area; and forming means for coloring the image, based 
on the image forming signal. 

[0010] In this image forming apparatus, only the number of 
gradations which is to be expressed in the low density area 
is increased. The increase in the number of the gradations 
in the low density area can be realized without increasing 
the number of bits of the pixel data uniformly. According to 
this image forming apparatus, therefore, the generation of 
isolated dots in the low density area having a large 
influence on the deterioration of the quality of the image 
due to the reduction in the number of bits of the pixel data, 
can be suppressed without increasing the number of bits of 
the pixel data uniformly. 

[0071] Fig. 10 shows an example of the shape of dots printed 
on a sheet of paper by the operation mentioned above. 
[0072] Portion (a) of Fig. 10 shows the case in which the 
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color data of 2 bits are used according to the prior art, and 
portion (b) of Fig. 10 the case in which the color data can 
be used according to this embodiment . 

[0073] Now, in the drawings, each of the squares surrounded 
by thick frames represents a printing area of one pixel. 
Also, each of the rectangles having a thin line in the square 
represents a unit of print. Portions (a) and (b) of Fig. 10 
show a printing area for five adjacent pixels defined by a 
thick line in the dither matrix 202 in Fig. 2. 
[0074] As shown, in the prior art shown in portion (a), the 
color data of 2 bit pixels is printed by using a pulse width 
modulation, regardless of the pixel positions. Thus, four 
gradations are expressed including 0/3 print, 1/3 print, 2/3 
print and 3/3 print for each of the five pixels. 
[0075] According to this embodiment shown in portion (b), in 
contrast, the data of 3 bit pixels is printed by using a 
pulse width modulation in the pixel positions (two pixels, an 
upper left portion and a lower left portion, in this example) 
having the small value in the dither matrix in Fig. 3, and 
therefore eight kinds of prints can be realized including 0/7 
to 7/7 in the area of one pixel. Also, in the upper right 
pixel in which the data of 2 bit pixels is printed by using a 
pulse width modulation, the printing in four gradations 
including 0/3 to 3/3 can be carried out, and in the lower 
right two pixels in which the data of 1 bit pixels is printed 
by using a pulse width modulation, the printing in two 
gradations including 0/1 and 1/1 can be carried out. 
[0076] The value of the color data at the pixel positions 
having the small value in the dither matrix of Fig. 3 
represents gradations in the low density area having a color 
near to white. In any area other than the low density area, 
the entire area is printed at the pixel positions having a 
small value in the dither matrix of Fig. 3, while in the low 
density area, only a portion of the pixel positions having a 
small value in the dither matrix of Fig. 3 is printed, . 
instead of the entire area. The degree of the smallness of a 
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unit to which the printing can be carried out in the 
particular area, therefore, has a large direct influence on 
the degree of gradations of the image. To increase the 
gradations that can be expressed in the low density area is 
effective for improving the quality of the image as a whole 
with a small amount of data. The reason is that even in the 
case in which the number of bits of the color data is 
decreased uniformly, the image quality remains comparatively 
unchanged in the high density area. In the low density area, 
however, isolated spots generally called isolated dots are 
generated as shown in portion (a) of Fig. 11 and would make 
the quality of the image considerably deteriorate. By 
increasing only the number of gradations expressed in the low 
density area as in this embodiment, the generation of the 
isolated dots can be suppressed with the smaller amount of 
data than in the case in which the number of bits of the 
color data is increased uniformly. 

[0077] In both cases of portions (a) and (b) , for example, 
the color data amount is 10 bits per 5 pixels, i.e. 2 bits 
per pixel in the average level. According to this 
embodiment, in contrast, the number of bits is increased in 
the low density area in which the isolated dots are liable to 
be salient while the number of bits is decreased in the high 
density area in which the isolated dots are not liable to be 
salient, thereby making it possible to form an image of the 
quality equivalent to a conventional image forming method 
involving 3 bits per pixel. 

[0078] Typically, this applies to the case using a dithering 
technique of distribution type in which dots are arranged 
distributively and progressively with the increase in 
density, as well as the case of a dithering technique 
generally called a dithering technique of concentration type 
using a dither matrix mentioned in Fig. 3 in which dots 
become larger with the increase in the density. Fig. 12 
shows the units capable of being printed by using the 
dithering technique of distribution type for five pixels 



- 6 - 



similar to Fig, 10. The upper left and lower right pixel 
positions in Fig. 12 represent the area in which only a 
portion is printed when the density is low. 
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[Translation of the Drawings] 
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ftfflW- 1 0- 1 4 5 6 1 5 



[0018] 3 tf s/ h itU 105lil6 fiSr-V If SB 1 0 

iSj^-cofex— ^(^gri^'r^o 2 If s> MLffl 1 0 6tt 1 6 
fflEx-f If^Bl 0 4/>^AM5 4 If 3/ h/lfsROfex — 
^£ 2 fc-> h/BISl^feT-*— ^{c^lft-rSo ltfs'Mfc 
SBl 0 7tt 1 Gfitr^lfSBl 0 4^P)AM6 4 tf 3/ h 
/BfSiOfeT*— ^S: l tr-/ h/Hl£<^fex — *fc^fti" 

[0019] #c(c N H* ffiB»rt?a«» 10811, 10 

r-^co^pjsijfsetc^c-r, 3 if 3/ Mksui o s^au 

2 If V MtSB 1 O B(Otht)s ltryHt9S10 7(0 
Hi * ^ Hoco A* ^ *b — o SriiiiR L X tUS"*" £ o 

[0020] ifte^^y io9it sigiji-sHfax— ^ 

y i?*>^o 

[0 0 2 1 ] 4brVhWl lOtiHI^^y 10 9^ 

h/pS^^ET*— 9 Sr4 If s/ h/ill^^fex — ^ \'£W$k 
+ 20 
[0 0 2 2 ] ^A^ffi^SBSB lllit 4 tf 3/ h/lffigR 

[0 0 2 3] ^^Ov^ 112ft |S&3K{C^</U 

*m£m$bl l l ^tU^i~5^u^cO|Sic:iSi:TEP8>J K 

fctf*-*-**;: t fcj; 9 ESatt-b^l^SB^feS* 

[0 0 2 4] EAT, U±^L1t&M<DUm^\,^X&W 

[0025] £i\ i 6 fitr-v ifSB 104 \zo\,^xmw 

[0026] EI 2 id 1 6 ffly 5 "^ 'If 10 4 %$<Offi}&%:^< 
-To 

[0 0 2 7] 0 2 fC*3^"C\ JJSWSB2 0 1 tl 7 tf 

i/F^fer-^^b> SKfe^— ^fcfchS-TSfe (CY 
MK) ffl^f^Vif^ h y ^ * 2 0 2<Z5Hi.*fli£§rS39-t- 
5 0 ?$Hg|5 2 0 lf4»SlHl»cO«||[»t?|taT-SSo 

[0 0 2 8] -rVif"^ MJ^^2 0 2tt, CYMKtf>=& 

j&&3jft5wm<o2 smmzmtLt it, A*rr5#fe 

0#{cyir 3/ h$iifef-^ lffifgHcOA^JSMSerUSflBt 

^>^t, v^BflteBSMc: yir s/ h Six, fe^— ^ 

17^ >cOA^i^]Jffl^ 1 JSJWt-*-5^ s/^t?0^P>4 

v^^ajyjfiESrT Ku^t LT, EttLfc»IS;& s K*fcH 

sns, fcfo^cfe.w^saffi^EissHfc^v 1 ^^ 50 



[0 0 2 9] 13 fixV If ^ h y * * 2 0 2 CDrtS<0~ 

Sr* L fc t <D X&> 6o 
[0 0 3 0] **|-Cia*ixfc5i®*Sr-^D y 9 t U 

^oia^^^iirT-xVif^ h y 2 0 2 ^Mt6o 

*fc, Bl^i"5 <t 0 C, M, Y, K«)4 6^Dy 

— >ftSrfert t T\ «-fea s S<e fcfci^ J: 9 
icUT, fe^SmtttfeXu(c±SEfK^t*Wx_5fc 

&>Xfr>Z> 0 

[0 0 3 1] E32(CM^, y<^n— Tisfyv— Pi 
f#g[S 2 0 3 H iSSffl 2 0 1 ODtU^ft^ 1 0 ilSt' 1 5 
^i^fci^fillS^l, SfcOWTKfcofct* 
-&ttffio£:Eti*U -£r<ofi6,a?a-&tt«»8B2 o 

[0 0 3 2] :o±?ftifiEli:*i^ I6fex^1ffi5 
10 4tt, A*Stl^0^e>7 5S"?£>Ba<E>fl|£t 5 7 
if 3/ h/Bicr;fer-^3 i b > -r wfer- ^ (OOISi^ii 
SiC^LfcT-Vlf-^ h y ^^2 0 2(Offl[Sr«3(95 2 0 
lt«SLf5o *Lt, ^ffi^l5Bl±T'feJltfl 
5tU *fcOHK'fcntfOtt5o 0d^l5(Orfl 

[0 0 3 3] Z<D£ ^^a^lU^SS^giJSr 

El 4 tc^-r o 

[0 0 3 4] 04fJ, 0 3OY W^o-) CO^Vlf^ 

B|4 0*^d 5/^<D±c0-K^ttg|2O 1 6^^ if 1 0 
4— A^Lfcfex — ^(OffiSr^LTVNSo C^Tii, # 
-y ^ tc*tl£i-S 5iU^(Ofe7 :? — ^(0{a^^;x^t< 

^icov-'TcD7 tfy h/H3lco&7* — ^ <Or >f ^toSSS 

4 If 3/ b/iiJ^cDfeT-'— ^^Ot'fcSCt Sr^i" 0 
HcOE^fi, ^coiii^tcol^ToO 7 If 3/ h/BTStOfer-* 

— 1f^^^£S:0 4 tf y h/BFStOfeT*— ^ # 1 
5tfc5:i^tc *fcl/3O®«i*5JRc0Ggftfl 
-rcOilj^^oV^-CcO 7 tV h/WS^fex — fftfj if 
■*Q f a*S*(0 4 tfjy h/U^^fer-'-^^S, 2/3£^)i 
ttc^JROEg-fttt, ^-(OU^(COV^T(0 7 tf 3/ h/B^O 
fex — ^C0v :r ^if^iaigS<^4 If s/ h/BIsROfex — ^ 

Wxp-) (DxVif-^ h y 6ffix>f IfSrff^ 

t. A»fe^-^^^ffW«-*t< <£5^onT2E±<0 
IS*. &T^If, fti^±OHKtv>pHl-c«FfeSix 

5IS*t?5:5o 

[0 0 3 5] UT, x^-tf^ge-fr^^^^^fl 
4 tf ^ h/H^Ofex — ^t'O^b 1 5&X<D 1 6|^pg 
(DpgmLfrm^iXZteb^, x-flfMaSrtTofct 
fi, 0^t> 7 5*"C-cOBaT-OfflSrt 5 4 tf3/ h/lffl*^> 
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fe^— *T-IS»5IH*(OB* t> Sr-HSitlHteLfca^ 

[0 0 3 6] 3 tr* MfcSBl 0 5, 2 t*V MfcSB 

10 6, 1 tf j/ MfcSBl 0 7RoPTMt5o 
[0 0 3 7] Hi 5 JC. 3t>h itU 105, 2 tf y h ft 

8B 1 0 6 N 1 t> h itU 1 0 7 <0t$/5jc£*^i- 0 
[0 0 3 8] [D^cO, 'X *4 MJ^^301a, 30 
1 btt£*-JE^l6l2Bf3l, Si|^St^^l2HJ^<0 4ilJ^^ 

fit LT, A^i-^>fex-^ llM^rti^ -rtOfex— 10 

£fc>7(£]4iij^cO l 6IH*St L"C\ A^t^fer- 

(ii:srtts*-t"£o cnbit fltisiiLfc. lefttxvifSBi 

[0 0 3 9] JtW3 0 2 a{tA^lt^fef-^ 

(DTffi 1 h<Offi^ s ^ if-v Hj^7301ait) 

■5:tLW^-Cfcntf 0 5rm^ii-^o Jt«cS5 3 0 2 b ttA* 
tSfef- ^OT'f&2 fcf s/ h coffin. t-V If-^ h y * 
3 0 1 b X V co A* lit J: 9 *#^WT'fen«fctS^I t L"C 
l*r£ti#U ^na^fcMO^^t^c tttftSFB 3 
0 2 c ttA^i-Sfex — ^ coffin, xV if-^ h y ^ * 3 

0 1 coA^fitJ: l 9 *S ^fiST-fcixtf tB^J t 

mti u- -tnjEJi^-cfenjio srtja*-rs 0 *ti£gi5 3.o 2 

[0 0 4 0] *D3Sg|5 3 0 3 a ttA^I^Sfex — ^<£>±ffi 
3 tfj/ htOfitt £fct5 3 0 2 a ^b^A*x — ^Sr*P3St" 30 

£5 a jftP38£fiFB 3 0 3 b tiA^-T^fex — ^cO±f*2 fj/ 
h<7>fBt, W3 0 2 b^b^A^f-^^Wt^o 

[0 0 4 1] ©JfflJg|53.0 4 a HZ1)[\&M 3 0 

3 a ^^AAW 1 Oil^CX-7 ^gi^g^fj:? %m 
#U 7 ^M^^^^iiA^i-^fiffi^^co^^^.^^ 
£ Q ^XBJjDffSB 3 0 3 a t L fc*D3f*c0^r -Y y — T * 
hff-g-as 1 "CfoofcbttS^Sr 7 tc|13£-r5Mi3la]i&{-J: 40 
oTt'^St§5o *fct-/<7u-SiJ«g|S3 0 4 b«: 
A^ffi^ i oiI-Src-3 3 Srfcb^U 3 2r 

*Pgg|5 3 0 3 b t LfcA03S«tf>*-\r y~T^ Mf-^ 1 

^&ofcfem^sr3t^ia^5jaaiHiK{cj:o-c^s."e 

[0 0 4 2] ^fC®j^icio^rf^^t-5o 3 \fy MfcSB 

1 0 5tt4 tf 3/ h/HSX^^^ixafex — ^^3 tV 

[0 0 4 3] fctx.(l 4 t> h/pi^cOfex 50 
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SOfex — ^^O^ilSISrtT 5 t, 4 tVht'l 6Pgl^ 
■ft*S3 tf y yX'Smm^m^Zo fctitf. H]5CD0tJ 
OJ: 9i-££fi2 Wlg\ gi|^^2HI#0 4iii^cOfeT r — 
?^4T9 t ^5ifi*l*o-C^fc»£\ 4T4 t^?ffi 

i*5. ^ntiA^4 tr> hffi^^r stmt^t^css 

3 0 1a cDttJ^tfflHftx — *OTffil \fy h^itKcL 

^0££jJI£±[£3 tf 5/ hfcAD»i"Swi:«c J; 2 
iBsfix 2U^c0^i|cT^fc^(c s At/ 4 try Mitav£ 
T 8 <Oi§-& t 9 co»-& t t 1 *^ o fcRSBW 5 *t31 $ 2x<5 i 
9ici-5 0 rouyctt, A^-T5 4 w^cofex — 

T9 tl^ffiT?&ofcS£\ 5 t 4^^5Kcffl$nT¥ 

5A*-t*S4®3ROfex — ^/&^T8 t V^ffiT'&o/t 
»-&t»4ofcBBia« 2 iij^x 2 H*<0«W*?jLfc»& 

[0 0 4 4] E)«iC2 \fy hitMl 0 6 tt, fex-^CO 
Tf£2 tfy herr-Vlf^ h y ^3 0 1 b coffii: Jtt8£ L 
"C^O^(0 1 tf s/ h*±f5l2 If 3/ M^Wt^CtT 
2 tr-/ MtrTSo *<^*£*, W*.ttSVMc:»»-rs4iB 

t±l^^ ¥*92. 2 ScOfittC^D-, ^T2^aj^^tl¥ 
1^2 3r3S5A*t54BiK)fef-^^t8 t ^ o ftt 

iasn6o f^tl^ itrs/Hkio7tt4tf^ h^x-v 
^ h y ^^3 o i ccoiistiteLT^^soi ^ 3/ 

t V^5ffiT-feoyc#^, 1*5 9 fit 0^7fBl±l^ 
1 6BffKlt?¥^»?J0. 5 6cOft{c^*9, It 0^s 

Ees^tB^i$n¥*Sio. - 5 t ^i^A^i-^ i enij^cofe 

x - ^ A5 ^-r 8t^?fit'fco tcm^ tafto /cr^is ^ 

[0 0 4 5] jffi3Rffi:B»lC5Bl^gB l 0 8 tco^T 

[0 0 4 6] i6|: s BlRffia.*t/5iS^&B 108 co«l^: 
[0 0 4 7] tfy HSiStRT— ^5 0 

1 fef'-^rtK^^iiis-ttwcsisufcsii^m^-r 
5o z<D£otemm\H}m%, i ejex-fifi o 4^ 
if-? h y 0 2^icMts:t^5 0 

[0 0 4 8] E17(C, ^OfyHKr-^/H0 8O 

[0 0 4 9] J: ^o^jgtili^fifflt^ 

y ^^2 0 2 a ~ d td*j-jc£; "9 . x -< 1^ h y ^ * 

2 0 2 a — d (Cjo^5ffi^/h$^til*f5:Sf5t*^&>ifB: 

[0 0 5 0] tk'^, ffl6K$$\,^X, 
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0 m i <oz try hit 1 0 5cotB^-T5 3 
try hcoM^'Jx — ^ §r l fy hEJiJ^T-— ^i-^-r 

HSiT#<5o ^7i/yU->!J7/^ftS5 0 3f3: 

dl(^)2 f> MfcSSl 0 6 CD 2 tf y h<D&&\7-*—?% 1 

y<7 y T/ugrlftSgT-HSlT-Sr 5 0 

[0 0 5 1 ] iHtRSBS 0 4 tt, fyHiRf-^SO 
K75tU^-r5(S(-J^i:T, 3 tf y MfcSBl 0 5* 2 tfs/ 
MfcfflS 10 6, 1 tfy Mfcffil 0 7 (Dtht}(Doh<D— O 

[0 0 5 2] v'y WU^l&SBS 0 5 ttjg&fflt 

5 0 4 1 t> M^r-^S:, ft t> h 

(CT^a 3 2 try h) agyiji^ui^-rao d*uas&jsiiis& 

[0 0 5 3] W±<D«/*lc:fc^T. Bf»ffia*fiCjSRa 
10 8(1 &M<Dtt&b%:&mm<DGLfflZJ&CX\?-y h 

W^Sflertti^-TSo ^(Oim^X *) s iSiRgR5 0 4tt. 
3 try hBif- ^<£> lt>F v/UT/^MOf- 

y\ 2 try. msiSt*— *<z> i try h^y7;^ftswf 

— y\ 1 If y hH*^'— ^£SlRi"5o ^<£>£tt^ 

Srv-y 0 5 WP^SIL, 3 

2 try.hsa^tLsrttciftt^^&y i o 9— au^-t- 

[0 0 5 4] ^fef-^^o^t, [U 3 UItf: 

d^ffio, i 5 (cW/Ci"6Bf*ffiB^iii*^>fe^^{- 

Ol^Ttt3 tfy h\tU 1 0 5T^3l£iX7c3 Ify KOf 

fa:3 o tc^-r^iij^ieoiij^cofe 

f-^Co^Ttt 2 If y MfcSR 1 0 6t"jalSjxfc3 If 
y FfiOr 5 — 14 5, 6 0 KlxJJ&i-SHSf 

tiLm<omM<D&T — ^fCOl^Ttt 1 Ify MfcSR 10 6T' 
i&SSitfc l try hc^—y-^ilJRStu 3 2 hfy hco 
t*— WWfcSixfct*, Hfft^^y 10 9CIJ 

[0 0 5 5] ST, ^C7)i9{-LT, 3 2 tTy hafe?ij(21 
HHft^^y l 0 9 KiSF^i&Sjfxfcfer 5 — Bftt^^E- 

y i o.9«c i*<—isft<D&7—?&w$i&tiit&* m% 

[0 0 5 6] H3 1 C0 4 tfy MfcSBlCOi^TtilW't" 

[0057] 4 tTy h fta 1 1 0OM^ 

[0 0 5 8] tTy HSCSWX — >^/U7 0 5 tt, H 6 iC^ 
L/ciSaifaHWJCigtReBi 0 8 coif y haSiRx — vOw 
5 0 14: ia«coa&T*> 4 If y h it 1 1 0 "C'ffil L 
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5o ftffcffjfctt* 3 tTy Mfcffll 0 5T*&3£*Xrt:3 tT 
y h©fe^-*tteJS+Si#tCtt3«\ 2 If y Mfcft 

1 0 6T-HfH£*Lfc2 If y h Ofex — * Sr-ft&H-T 5 <t # 
{C«2Sr, 1 tfy Mfcffll 0 7T4&a3*Xfc 1 try 
&f—9 Srfti3ai-5 4: # left 1 SHi^i-So 

[0 0 5 9] y" o y ^*£ffl5 7 0 1 tttTy h&iiHRx — 
0 SCOffi^lcJCUT, — iB*cO«!:3aWPiBrt^">7 
^ 7 0 2|cAAt5^P^^^tt5o tr y hSfciiiR 

10 rti:3 ^ n y ^#cD/</U-x£r38£"t*5o r— :>Omj # )&* 

2 CQi§-£fci2 y* n y ^^co^/U^Srlgi-t* 5o T — y'ji' 
mtlffi 1 <0 4r#& 1 ^ o y ^^«0^^-xSr*4"*-5 0 - 

[0 0 6 0] v-:7y* 7 0 2JiH«7<^y 1 0 9^5>8E* 
ffl$n/ci3 2 ify hoxy U/UA*^— ^Sr»#JL, ft 
^jL7cA^x-^co±jS 3 if y h§rtH^-T5 0 ~> 
7? 7 0 2(J, ^Pj/^47 0 1(OffiM5^^ 
^±9 TIE tfy h^b±ffi tTy. h^fHjfcfe^LfcT-*— ^ 
20 &^P^^Mt"iy h^>7ht5o rntttaaniKTfc 

[0 0 6 1] 3-4 7 0 3 a H '>7? 7 0 2^ 

3 tTy tfy h^x — * 

titaiW5 0 ^nar k^i^ if y h^-^A 

g[5 7 0 3 b \-$\y7$ 7 0 2<OaS^/i"^ 3 1f^h(OH^ 
±{4 2 tfy h©AAf-^S:4 ify h <Ot*— $ L- 
Ttb^i-5o rixttT K^^td2 tr y hr- ^ A^J 
30 L, -TTCOT Kl^^f-ftiWSiXTV^S 4 tT y hcOx — ^S: 
HI A t5 1/^^ ^ 7 7 /K'^t't 5, l-4^mU 
7 0 3 c ftv^^ 7 0 2^tH^i-5 3 tTy hc05t>O± 
1 i 1 tV rcOA^ix — y Sr4 If y hco^— y iC'SlftLT 

^-COT KU^lcfe»*iXTV^4 Ify hcox-^^th^ 

[0 0 6 2] &(C S MtR^|5 7 0 4tttf y hft^Six — ^ 
yU7 0 SOffiiC^UT, 3-4^^35 7 0 3 a, 2-4 
«7 0 3 b, 1 -4$tW>Ml 0 3 cOtt^cD^ 

40 co s -o^iiiRtTifi^-r^o :titt!iiia8-c*5t 

[0 0 6 3] IOj;9^W^^T, 4fcfyMfcS81 

i ottsifty^y i o 9\zwffi£fttc, mmtLm^t^ 

^/jr^>lf y h» (3 If y K 2 tT y 1 tTy h) TIU 

fis^^-y i o9fdgffl£it. gg^itisn/ciiif^-^^ 
4 ify Koiiitftx— ^ic^a-rso -r**?*>, ft^t-ffi 
tt^-=tyio9^b32try hm^f—z^s?* 702 

fC^y?-£*l£ 0 &«Ctfy hftiBK^ — ^/U? 0 5^ 

e>. if y hft#aj**na 0 

50 fcfc^tftfy h&mtRT—7/l>7 0 5Oi±l^/^3c0 4: 
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y7^ 7 0 2 (D±{±L 3 \f y h(Ox — * Sr 3-4 ti^ 
» 7 0 3t'4 tr-/ Hd^«Lfc«[*sBlRffl7 0 4 T'SIR 

0 3/ ^ ^co-'^^^ffi^^ix^^^rt^®?^^— ^*> : 3 
cOJ&£\ i/7*<D±{±L2 \fy M*2 - 4 ^#l£[5 7 0 4 "v? 

4 tr> hox — *tt:&lfe£;tagiRSB7 0 4 A*b£iJ^SH 
v-^ hJil^o «TP]«l-fcf3/ hSSciSKT 1 — ^7 0 5 
^IHgB l l 1 icfit^^ttSo 

[0 0 6 4] r~-r\ /vuxgiEpi i licft^^iia 
&x— ^tt, £T4 s/ hi^sa*. <s-*<ofex— 

3/ M*b4 tTV Hcg*m£^fcfexW/fOI&9t#£ffi^ 

£ Zhfc fex — ^ ^MMitSt^t # 5 PSIHiBc^S t ^ 
< s 1 tf 3/ F^b4 Xfy Hc^#|$;ft,7c:fix — ^Mt' 

[0 0 6 5] SC, HI 1 cO/n/U^H^WW 1 1 1 {-OP 

[ 0 0-6 6 1 0 9 ( a ) id-'^^ffi^SSSB 1 1 1 CO^JSi 
tfl&Tft-t* D/A8 0 UiA^l^n5 4 t> hcOfy^ 

[0067] y =r y 8 0 2 ttBfSl^ o y $ & 

1 co m m &mjE & ma <ogig t c it w t -c ffi^tft * - ± n- 

[0 0 6 8] it££S&8 0 3 I1D/A 8 0 1 cO fclj * flSJE tf* 
TSficO/ 3*<] J; 0 A^P^vC l Srffl.* U ^ 

n«WS^o erttj^io ri-tttr^-o 

[0 0 6 9] CCO J: 9^fflfJ**-*3V^T, *"f*UH^ 4 40 
bf s/ Mffif*ff -§-SrD/A 8 0 1 T-T^-d {f\t^r\^Wt 
%o JtteSB8 0 3ttD/A 8 0 KOfcB^i: y ^WiStS. 
EESrJtlfcU D/A8 0 ltOHj^^y n^yffltflE/EiO 
1 SrttS^I-t-ao 19 (b) . PW 

MttS^J: L-C*"TJ:9}cA*®flSfS*{-JtCTL"C, ST (ft 

5 0 KO/</u^§^B, Hi tO:/y i 12 

[0 0 7 0] :7*y >&^is*s> 112tt s Cl<0.'<yU^(S 



#BB¥ 10-145615 

12 

[0 0 7 1)8101:, W±tOj; 9«CJ:oT 4 ffl 

[0072] m\0 ( a ) fj % t¥*<0 2\fy V <Ofex- 
^«rfflv^S-&«rjFLT*5 0. 010 (b) ^^i&TB 
fights ii-5«-&**LTi^5o 

[0073] st, ia*Ki^t\ x&(omih&-mm 

ttepB!lO*(£S:*LTV^5o 0 10(0 (a) 

LK ( b ) \tm 2 0)7*4 If h 9 * 2 0 2 ft<D±%$Xffl 

[0 0 7 4] 5 ( a ) c0t£&<Ot§<&ttiB 

^BB LTPP*i-5fc«> 5 I^t(-oPt 0/3 fWK 
1/3S3J8!!, 2/3fnJglJ, 3/3H)glJO4jii?c0 4ffiIS 

[0 0 7 5] Ztl\zML (b) 0*HJfi^jfi"Ctt, BI3 

co^if-^ h y ^^coffi^/J^s^iii^as (rcoMTii 

y^^mmm it^^ts fc«>-iif*5>o«*"co / 7 31 

JEfiiJ^ib 7/7B]J8!l*T-8ilf?<OSlJ8iJ^-C-#Sc ^^c^T± 
confute 2 tfy h/H3Rc07 f — ^Sr^V'^H^WLTPP 
^i"5fc«)0/3^e> 3/3^fc04ili^ ST2ii 
fil h:V h/m$S(0 J f— ^Sr^^^ffi^W L tl^f 3 
7h^0/l ^ 1/ lc0 2il^cORlS'J^^T^5o 
[0 0 7 6] C CT\ 0 3^)?>ff^ h y ^XCOM^/h 

3 (Ox-* If h y ^^coffi^/hS^BJ^EB^^^T 

>r if^ h y ^^co•tt^/J^$^ / ^^i^^{^eco®fe^^i^T^l , 1 |J 

t5±T'Mftf*)5o *if*e>tf, -fttcfex— 
R65MA5*bix>fcv^fc»L % Bill (a) fc^rt*«fc 5 

t5:tCJ:^ w(OJ: pfcJUfi: Ky h^^S:, —ft 
C fix - ^ co tf y h » Sr J« ^it-^>^ i ^x- ^ 

fl"CWJlhi-"5 r i: t-fcS. 
[0 0 7 7] fcfcx.tf, (a) SSiV (b) (0*£ttPn 
t 5iffi3B"C 1 0 \fy lBifefcD 2 fcT 3/ h 
cOfex-^ST'fe5^, *Hlffi®fl8^»&tt, mtLYy 
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co 3 try h/isi*^»^tra^*D o p«^Hia^M-ts 

[0 0 7 8] liiil E]3U:jpLfcJ: 5*. ift£ri s ±a s 
5l:oixt Ki/ h^totiK J: h y P ^ 

SiJ-e&a^fitSr. Hi OJd^Lfc4i-&tia«5Biiai55 k {c 10 

o^t/Tto 0 i 2<D&±k^TcommiH.m<om®zn, 
[0079] £-v\ mm^, *nj£«fB^ff5^9— ^ 

y >^ v^^-AO, #S$OEB#J£El 1 3fc^i" 0 
[0 0 8 0] 0 1 SfCiJoV^T*;* hyt'a-^ l i 0 
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